Most investigators are agreed that acute and chronic arteriovenous fistulae produce an increase in cardiac output (1, 2). Furthermore, a chronic fistula of sufficient size produces an increase of the blood volume (1, 2) and, upon closure of such a chronic fistula, a diuresis of sodium and water (3). On the other hand, it has been shown recently that an acute arteriovenous fistula accommodating 20 per cent or more of the original cardiac output increases the cardiac output but leads to a decrease in the blood flow through the normal systemic capillary bed due to vasoconstriction (1). It appeared of interest, therefore, to determine whether the renal vascular bed participates in this vasoconstriction and, if so, whether an acute arteriovenous fistula affects the renal functions in such a manner as to result in sodium and water retention.
Most investigators are agreed that acute and chronic arteriovenous fistulae produce an increase in cardiac output (1, 2) . Furthermore, a chronic fistula of sufficient size produces an increase of the blood volume (1, 2) and, upon closure of such a chronic fistula, a diuresis of sodium and water (3) . On the other hand, it has been shown recently that an acute arteriovenous fistula accommodating 20 per cent or more of the original cardiac output increases the cardiac output but leads to a decrease in the blood flow through the normal systemic capillary bed due to vasoconstriction (1) . It appeared of interest, therefore, to determine whether the renal vascular bed participates in this vasoconstriction and, if so, whether an acute arteriovenous fistula affects the renal functions in such a manner as to result in sodium and water retention.
METHODS
Ten adult female dogs were anesthetized by the intravenous administration of 0.47 to 0.57 cc. per kilogram of a 6 per cent solution of sodium pentobarbital. The trachea was cannulated with a Y-shaped glass tube. Segments of the right common carotid and right brachial arteries, right jugular vein, as well as both femoral arteries and veins were dissected free. After the necessary dissection was completed, a multi-eyed catheter was introduced into the urinary bladder. The animal was then given intravenously 5 to 10 mg. of heparin per kilogram after which the vessel cannulations and the other necessary procedures were carried out as described below. The mean arterial blood pressure was recorded with a mercury manometer connected to the central end of the left femoral artery. In 3 of the 10 experiments, the cardiac output was measured according to the Fick prin- to measure the oxygen content of the arterial and venous The fistulae were then closed and the urine collected durblood.
ing two more periods. The urine collection was begun imEach clearance period was of 5 to 15 minutes' duration; mediately after the closure of the fistulae in the first five the blood samples were withdrawn in the middle of each experiments and 5 to 18 minutes after the closure of the period from the right brachial artery. In each one of the fistulae in the last five experiments. In experiments 8, 9, ten experiments, two control clearance periods were ob-and 10, the cardiac output was determined during the served. The arteriovenous fistulae were then opened to control period, during the patency of the fistulae, and after such a degree as to produce an immediate marked de-the closure of the fistulae. Each cardiac output meascrease of the mean arterial blood pressure. The size urement was made immediately before the corresponding of the fistulae was then adjusted by screw clamps so as clearance periods. to allow the mean arterial blood pressure to return to its control level within 3 to 10 minutes in most experiments.
RESULTS AND DISCUSSION During the patency of the fistulae, two clearance pe-
The results obtained are summarized in Table   riods were observed in all ten experiments. In the first I Figre 1 In all experiments the renal plasma flow fell during the patency of the fistula and returned to or toward its control level after the fistula was closed. The renal plasma flow fell 7 to 19 per cent of its control value and the average decrease amounted to 14 per cent of the average control value. The glomerular filtration rate decreased little or not at all, the maximal, minimal and average fall being 8, 0, and 3 per cent, respectively. Accordingly, the filtration fraction invariably rose. The amount of water, sodium, and chloride excreted fell during the patency of the fistula and the decrease of the urine volume was less marked than that of the amount of sodium and chloride excreted. In one experiment (experiment 10), the amount of urine excreted did not fall during the patency of the fistula although there was a diminution in the amount of sodium excreted. Upon closure of the fistula, the excretion of water, sodium, and chloride returned to, toward, or above the control levels. In experiments 8, 9, and 10, in which the cardiac output was measured, the fistula increased the output 18, 70, and 104 per cent, respectively. In the last five experiments the mean venous pressure measured in the inferior vena cava at the level of the renal veins rose by 9 to 17 mm. of water during the patency of the fistula.
Since the renal plasma flow decreased in all experiments and the mean aortic blood pressure did not change significantly except in one experiment, it can be concluded that the fistula decreased the renal plasma flow by inducing an increase in the vascular resistance of the kidneys. The slight decrease in the glomerular filtration rate observed in most experiments seems to indicate that the opening of the fistula induced constriction of the afferent glomerular arteriole at least in some experiments. However, since the filtration fraction rose, it follows that the resistance increased more in the postglomerular segment than in the preglo- It is improbable that the increase of the renal venous pressure observed was sufficient to account for the rise in the renal peripheral resistance (9) .
The decrease in sodium excretion induced by opening the arteriovenous fistula was accompanied by an increase in the percentage of filtered sodium reabsorbed by the tubules in all 10 experiments. Similarly the increase in sodium excretion produced by closing the fistula was associated with a decrease in the percentage of filtered sodium reabsorbed in all 10 experiments. A similar correlation between the changes in sodium excretion produced by opening and closing the fistula and the changes in the amount of sodium filtered was also present in most experiments. Only once upon opening the fistula (experiment 3), there occurred an increase in the sodium excretion while the amount of filtered sodium increased and twice upon closing the fistula (experiments 7 and 8) the sodium excretion rose while the amount of filtered sodium decreased. With such data, an interpretation of the respective role of filtration and reabsorption in the phenomena observed is obviously hazardous but it would seem more likely that opening an arteriovenous fistula decreased the excretion of sodium by raising the percentage of filtered sodium reabsorbed by the tubules rather than by lowering the amount of sodium filtered, although both mechanisms may be present. It would be equally difficult to attempt to evaluate the relative importance of filtration and reabsorption in the decrease of water excretion produced by opening an arteriovenous fistula. The disparity between the degree of decrease in urine flow and the amount of sodium excreted suggests that the fistula may alter either the tubular transport of other osmotically active substances or the active reabsorption of water. Parenthetically, the patency of the fistula did not modify the excretion of potassium in the four experiments of the ten in which it was studied. Since the plasma level of potassium remained unchanged and the filtration rate fell, this would imply either that the reabsorption of potassium was decreased while the fistula was open, or that, as has been suggested by Berliner, Kennedy, and Hilton (10) , such a constancy of the amount of potassium excreted in the face of changes in the amount of potassium filtered is due to the secretion of a constant amount of potassium by the tubules into a tubular fluid essentially free of this cation.
It is obvious that the decrease in sodium and water excretion -produced by an acute arteriovenous fistula could lead to the retention of an important quantity of sodium and water if such a fistula were kept patent for a long enough period of time. This mechanism might well contribute to the increase m the extracellular fluid volume which is generally acknowledged to occur in patients and animals with a chronic arteriovenous fistula of some size. However, it would be hazardous to conclude from these experiments that the effect of the fistula on the renal excretion of sodium and water persists long enough to constitute an adequate explanation of the effect of such a fistula on the extracellular fluid volume. Furthermore, the retention of sodium and water could not continue indefinitely. In this respect, one might postulate that once the blood volume had increased sufficiently to bring the blood flow into the normal capillary bed to its pre-fistula level, the stimulus for vasoconstriction would be removed (1), the renal functions would revert to pre-fistula levels, and consequently a normal balance of sodium and water would be reestablished. The observations on the acute effect of opening an arteriovenous fistula on water and sodium excretion are in agreement with the results of Epstein, Post, and McDowell (3) who showed that the closure of a chronic arteriovenous fistula in humans results in a sudden diuresis of sodium and water. In their study, however, the occlusion of such a chronic shunt did not increase the renal plasma flow, whereas in the present experiments the opening of an acute shunt always results in a decrease of the renal plasma flow. The apparent difference between the mechanism by which, in the dog, the kidneys retain sodium and water when an acute arteriovenous fistula is opened and the mechanism by which, in humans, the kidneys eliminate an excess of sodium and water when a chronic arteriovenous fistula is closed, may represent a species difference. This discrepancy also suggests the possibility that the retention of sodium and water through a decrease in RPF and GFR may be only a temporary mechanism. Indeed it may well be that the increase in sodium reabsorption by the tubules, which seems to be partially responsible for the conservation of 
